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Objectives: To investigate the operative mortality and long-term survival of patients with lower limb embolism or acute 
thrombosis. 
Design: A retrospective survival analysis. 
Materials: Eighty patients with acute thrombosis treated by bypass and 192 patients with embolism treated by 
embolectomy during the years from 1985 to 1996 were studied. 
Methods: The observed survival rates were calculated with the product limit method. The expected survival rates were 
estimated from death-rate tables. The standard mortality rate was compared over a 5-year follow-up. 
Results: The patients treated for embolism had an operative mortality of 17% and a 5-year survival rate of 17%, which 
was significantly lower than the expected rate of 62%. Those treated for acute thrombosis had an operative mortality of 
14% and a 5-year survival rate of 44%. This was significantly higher than for the embolism group, but significantly 
lower than the expected rate of 74%. Both groups had a standard mortality rate of 2.2 at 5 years. 
Conclusion: Patients with acute ischaemia have a poor short-term and long-term prognosis. The patients treated for 
embolism are older and they have a shorter life expectancy than those treated for acute thrombosis. The standard mortality 
rate of the two groups appears imilar. 
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Introduction 
Acute ischaemia of the lower limbs may result from 
embolisation from a pathological focus in the cardio- 
vascular system. Alternatively, thrombosis of an 
atherosclerotic or a previously reconstructed arterial 
segment may occur. In both situations immediate inter- 
vention may be required to save the limb. Patients 
experiencing acute ischaemia most often suffer serious 
cardiovascular disease as the cause of their present 
condition, and a poor life expectancy has been docu- 
mented. 1-3 The aim of the present study was to in- 
vestigate the operative mortality and long-term 
survival of patients operated on for acute ischaemia 
caused either by embolism or by thrombosis. 
Patients and Methods 
In the present retrospective study, acute ischaemia is
defined as the onset of rest pain or gangrene l ss than 
* Please address all correspondence to: S. Aune, Department of 
Surgery, Haukeland University Hospital, 5021 Bergen, Norway. 
30 days before surgery. The patients were included 
over the years from 1985 through 1996. During this 
period 192 patients were treated with embolectomy 
for lower limb embolism, as diagnosed by the surgeon 
after the operation. In 80 patients embolectomy proved 
impossible and an infrainguinal bypass was performed 
for presumed thrombosis. Patients with traumatic 
lesions and patients in whom a distinction between 
embolism and thrombosis was difficult, even after 
surgery, were not included in the study. All operations 
were performed in one university hospital and no 
vascular surgery was done elsewhere in the com- 
munity. A similar mean follow-up of 21 months (me- 
dian 12 months) was noted for both patient categories. 
The operative mortality (30 days) was assessed. The 
long-term survival was investigated using the product 
limit method and presented as Kaplan-Meier curves 
according to Underwood et al. 4 The operative mortality 
was included in the survival analyses. The expected 
survival, that is the survival of a demographically 
matched population, was calculated from death-rate 
tables issued by the Norwegian Central Bureau of 
Statistics. 5 The relative survival, defined as the ratio 
of the observed survival rate to the expected, could 
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Fig. 1. Observed and expected long-term survival of patients treated 
for embolism. The number of patients at risk is stated below the 
curve. (-) Observed survival; (---) expected survival. 
then be calculated. 6 The standard mortality rate (SMR) 
is similarly defined as the ratio of the observed mor- 
tality rate to the expected mortality rate. 7
The long-term survival of different subgroups was 
compared using the Log rank test. sMantel-Haentzel 
statistics were used to evaluate statistical significance 
of divergent survival from the expected. 9'1° A statistical 
test based on a multiplicative hazards model was 
performed to compare the relative survival of discrete 
patient subgroups. 1~Different age distributions were 
investigated with the Student's t-test and categorical 
data were compared with the Chi-squared test. 
Results 
One hundred and nine women (57%) and 83 men had 
an embolectomy performed, whereas 21 women (27%) 
and 59 men were operated on for thrombosis. This 
difference in sex distribution between the two groups 
was statistically significant (p <0.01). The patients 
treated for embolism had a mean age of 77 years. The 
mean age was 80 years for women and 73 years for 
men (p <0.01). The mean age of those operated on 
for thrombosis was 69 years, which was significantly 
lower than for the patients with embolism (p <0.01). 
No age difference was noted between men and women 
in the thrombosis group. 
Cardiac disease of any kind was recognised in 72% 
of the patients with embolism and in 44% of the 
patients treated with a bypass operation for acute 
thrombosis (p <0.01). The operative mortality was 17% 
among the patients with embolism and 14% for the 
thrombosis group (NS). 
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Fig. 2. Observed and expected long-term survival of patients treated 
for thrombosis. The number of patients at risk is stated below the 
curve. (-) Observed survival; (--) expected survival. 
The patients treated with embolectomy had a 5-year 
cumulative survival rate of 17%. The expected survival 
rate of these patients was 62%, and the difference was 
statistically significant (p <0.01). Five years after the 
operation the standard mortality rate was 2.2, in- 
dicating a more than doubled mortality, as compared 
to the expected. The relationship between the observed 
and the expected long-term survival of the patients 
with embolism is illustrated in Figure 1. 
The 5-year survival rate of those treated with a 
bypass operation for acute thrombosis was 44%. This 
was found to be significantly higher than for the 
patients with embolism (p <0.01). The expected sur- 
vival rate of the thrombosis group was 74% and the 
standard mortality rate at 5 years was 2.2 for this 
group as well. The deviant survival from the expected 
was statistically significant (p <0.01). This relation is 
shown in Figure 2. 
Figure 3 illustrates the cumulative standard mor- 
tality rate at yearly intervals during the 5-year follow- 
up. An extremely high standard mortality rate early 
in the observation period was followed by an im- 
provement during the later years. A tendency towards 
a higher 1-year standard mortality rate of the patients 
treated for thrombosis was observed, as compared to 
those with embolism. The difference was, however, 
not statistically significant. Later the standard mor- 
tality rates appeared almost equal for the two groups. 
Discussion 
To separate mbolism from an acute arterial throm- 
bosis may be difficult and sometimes impossible. In 
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Fig. 3. The standard mortality rate of the patients treated for 
embolism and thrombosis each year following the operation. (C)) 
Thrombosis; (Q) embolism. 
the present series this distinction was based on the 
observations made by the operating surgeon. As the 
main purpose of the study was to compare two popu- 
lations suffering acute lower limb ischaemia of dif- 
ferent aetiologies, only those with an obvious diagnosis 
were included. 
The patients with embolism were significantly older 
than those operated on for thrombosis, and the women 
with embolism were significantly older than the men. 
No difference in the age distribution was noted be- 
tween men and women for the patients treated for 
acute thrombosis. Furthermore, cardiac disease was 
found to be more frequent among patients with em- 
bolism. These findings are in accordance with previous 
studies. 12'1s The high occurrence of cardiac disease 
among the patients with embolism is not surprising, 
as most lower limb emboli arise in the heart, and the 
prevalence of cardiac disease increases with advancing 
age. 14 The patients with embolism usually are in- 
vestigated more thoroughly for cardiac disease, and 
the difference may therefore be more modest than 
indicated in the present series. The recognition of 
cardiac disease is highly dependent on the mode of 
investigation. 15 
A high operative mortality among patients uffering 
from acute ischaemia is a well-established ob- 
servation. 1"~2"~6 Both serious cardiac disease and re- 
perfusion injury contribute to mortality. 2 The figures 
between 14 and 17% in the present series are lower 
than many reports indicate, s'~7 A lower operative mor- 
tality has, however, been registered in patients treated 
by vascular surgeons, as compared to those treated by 
general surgeons. ~6 A vascular surgeon either per- 
formed or supervised most operations in the present 
series. 
The patients treated for embolism had an extremely 
low 5-year survival rate of 17%. A poor long-term 
survival has previously been noted for these 
patients. 1'3'18 The mortality rate is highest during the 
first 6 months following the operation. Later an im- 
proved and constant mortality rate was observed, 
although still markedly elevated from the expected 
(Fig. 1). The poor long-term survival of these patients 
is mainly explained by their cardiac condition and 
their old age at the time of the operation. 
The patients operated on with a bypass procedure 
for acute thrombosis had a long-term survival sig- 
nificantly lower than the expected. They experienced, 
however, a significantly better 5-year survival rate, as 
compared to those treated for embolisms. Due to the 
lower age at the time of the operation among the 
patients with thrombosis, a similar standard mortality 
rate resulted for both groups. This illustrates the 
importance of considering both the expected survival 
and the observed survival when comparing survival 
data. The apparently poorer prognosis of patients with 
embolism is mainly explained by the difference in age 
between the two groups. 
In conclusion, patients suffering acute lower limb 
ischaemia have a high operative mortality. Their long- 
term survival is poor due to a poor general condition 
and a high frequency of cardiac disease. No difference 
in the 5-year cumulative standard mortality rate could 
be identified between the patients treated for embolism 
and those treated for acute thrombosis. 
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